Another Triangle in a triangle

Attacking the problem with brute force will give results

Let the bottom left hand vertex of the largest triangle be , the origin. Then, going anticlockwise around the triangle, let the other vertices be  with coordinates  then  with coordinates . Let  be the point a third of the way along , with coordinates ,  be the point on , with coordinates  and  be the point on , with coordinates . These coordinates can be obtained by using the rules of similar triangles. Finally, let the top vertex of the green triangle be , with coordinates  and, going clockwise around the triangle, let the other vertices be , with coordinates  then , with coordinates .

In order to find the area of triangle, the following calculation can be done



First, the coordinates of ,  and  need to be found.

The equation of the line  is 





The equation of the line  is 





An equation can now be set up in  (since The point  is the intersection between the line  and the line ) :













We can now find , since  lies on the line 











The same process can be repeated to find the coordinates of  and , using the information that  is the point of intersection between the lines  and  and  is the point of intersection between the lines  and . 

The equation of the line  is 



Using this information and the information above, the coordinates of  are



And the coordinates of  are



Now, the length of  can be found. Let 





Similarly, let 










The length of  can be found in a similar way



Now,  needs to be found. After a lot of algebraic manipulation,



Let



Then



Now,  needs to be found. The gradient of the line  is , and the gradient of the line  is .

From looking at a diagram of the triangles, it can be seen that 



Let  and 

It is true that









It is now required to find 
It is easy to see, if a right angle triangle is drawn, in which, for an angle  in the right angled triangle, if , then . Applying this logic, 



, which, again after a lot of algebraic manipulation, comes to



, which is in fact equal to





Now, we can find the area  of the green triangle






The area  of the largest triangle is 

Therefore, the answer to the question is 

[bookmark: _GoBack]





















Another Trange na rianle

e —

ot} vt ey B0

) )
O 0 o b0 -2
(00 08, ), S-S 1,




